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suiJicT: Required Operational- Capability (ROC) for an Improved NUDET 
Surveillance and Reporting System . 

to: HQ USAF/RDQ 

1. The attached ROC is submitted for your approval and 
necessary action in accordance with AFR 57-1 • 

2. This ROC advocates the development and deployment of 
nuclear detonation (IIUDET) sensors on the Global Positioning 

System (GPS) satellites <^<L £(0 

Since GPS launch booster 

planning depends on approval of secondary payloads on GPS, 

your immediate attention and validation of this ROC is requested 



\V. C CLT.rXV.'S. Maj Gen, USAF. 
DCS.'Pians and Programs 
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DEPARTMENT OF THE AIR FORCE 

HEAOQUARTERS AEROSPACE OEPENSE COMMAND 
PETERSON AIR FORCE BASE. COLORADO 80914 

iitwofc XPDQ (Capt Harmon, AV 692-3054) 19 Auqust 1977 

sotjicT: Required Operational Capability (ROC) ADCOM 4-77, An 
Improved NUDET Surveillance System 

to-. STATEMENT OF NEED 
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2. To accomplish the above tasks and objectives, an 
improved nuclear detonation (NUDET) surveillance and report 
ing system is required. This system must be responsive to 
the needs of the National Command Authorities (NCA) and 
Unified/Specified Commanders for NUDET information. 
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STATEMENT OF OPERATIONAL CAPABILITY 

1. The qualitative requirements for an improved NUDET 
surveillance and reporting system are: 

a. Global Coverage . Global NUDET surveillance and 
reporting is required because of the worldwide deployment of 
U.S. forces, the increasing number of nuclear-capable countries, 
and the increasing possibility of a nuclear exchange between 
countries other than the U.S. and the Soviet Union. 
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d. Timeliness . The system must provide near real- 
time reporting to support decision making of the NCA and uni- 
fied/specified commanders. 

e. Exercise/Test Capability . The capability to in- 
ject simulated NUDETs into the system is required to permit 
realistic worldwide testing, exercise and evaluation of the 
system. 

2. Quantitative performance goals for a NUDET detection 
and reporting system were developed in the Missile and NUDET 
Surveillance (MANS) Study, a joint effort conducted in 19 75 
by ADCOM, Strategic Air Command, Air Force Systems Command 
and the Air Force Technical Applications Center (AFTAC) . 
Subsequently, the WWMCCS System Engineering Office (WSEO) 
refined these goals and defined the WWMCCS NUDET surveillance 
needs and the supporting rationale (ref: WSEO TPM 76-12, 
Nov 76) . The WWMCCS NUDET surveillance goals are given in , 
Table I. These .goals are technically achievable at reasonable 
cost and are the ADCOM NUDET -surveillance and reporting system 
requirements. Whereas the requirements to support strike 
assessment (determining the effectiveness of U.S. strikes) 
are more stringent than those in Table I, satisfying Table 
I goals will satisfy the requirements for attack characterization, 
strike confirmation (confirming that a U.S, weapon has detonated 
in the vicinity of the programmed target) and improved indirect 
RECA. 
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PARAMETER 



Location 
Altitude 
Yield 
Time " 
Count 



Detection Sensitivity 

Coverage 

Max. Burse Rate 

Report Timeliness 

Availability 

Survivability 
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TABLE I. WWCCS NUDBT SURVEILLANCE GOALS 
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\V C. GU^^AVO, Mai Gen, USAE 
DCS.'Pians and Programs 
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ADCOM 4-77 
EXPANDED RATIONALE 

1. ADCOM is tasked to conduct surveillance and report- 
ing of nuclear bursts worldwide. 




c. RECA is a responsibility of all Unified and Spec- 
ified Commands. It provides the NMCS with information concern 
ing U.S. residual operational/resource capability in a post- 
attack nuclear environment. Information provided to the NMCS 
includes status of: 

(1) Command and Control facilities. 

(2) Offensive strategic nuclear forces. 

(3) Defensive forces and facilities. 

(4) Tactical nuclear forces. 

(5) Military support forces. 
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(6) Fallout information. 

(7) Communications resources. 

Indirect RECA, based on NUDET information, provides for a near 
realtime assessment of remaining operational capability and 
enables more effective use of direct, visual RECA resources. 




e. NUDET information supports civil defense authorities 
in enhancing population survival after an attack and in asses- 
sing damage to civilian resources. This information is vital 
for planning national recovery. 
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In order to provide the necessary 
accuracy and' detail r an improved NUDET surveillance system is 
required to provide near realtime global NUDET detection and 
reporting. 

3 # Current Capability/Deficiencies. 
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5. The major limitations of the current tactical Nt'HKT 

surveillance capability are summarized as follows: 
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~ > REFE RRE D SOLUTION AN D A Li* " PI :. .7 1 v^: 

1. Pref erred Solution » "he ur_ft— — a .a tern stive .: 

based oa the Integrated Operational rrJHF.T '"Action System 

CIONDS) . IONDS would Inciu-Io id) ~^rT 

3 laced oa Global Posxt^rtLn* /vr?t~n f v t -:) 

satellites, / r \ 

J U / 

2* the baseline IONDS would con-i-.jn c^ zh^ 'VKowincr 

seameats : 
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i. GPS 6 CO contribution to the IONDS performance 

goals are summarized as follows: 

a. IONDS on GPS provides alobai cc^erace; 
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5. The estimated performance of IONDS is given in 
Table 2. 

5 * £ Q3t « Tlie cost of IONDS (development plus ten years 
O&M) has been estimated to be less than $120M. However, this 
cost does not include command unique interface requirements 
nor the cost to install IONDS receivers /processors on the 
airborne command post aircraft, which has been estimated to 
be in excess of $150M. More cost effective means of providing 
I0ND3 data to the airborne command post must be determined, 

7. Maintenance Concept e The nature of IONDS equipment, 
being primarily integrated into other systems r dictates that 
this equipment be maintained in accordance with the concepts 
or plans for these other systems. That is: 

a. The satellite-borne IONDS components will be contrac- 
tor desianed* fabricated, tested and installed in the respec- 
tive bu) GPS satellites. 

iM 

c. The space segment of the GPS /IONDS will be main- 
tained in accordance with the concepts for GPS • 
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TABLE 2 



PROJECTED IONDS ?ERFORMA\'r:: 



CHARACTERISTIC 



Z,i5 1 Llu\ l L.iJ 



loveraae 



Detection CM in Yield) 



~Iohal 



uo 



tocation 



aeiaht of Burst 



Coun t Rate 



Yicia 



Burst Time 



Survivability 



Availability 

Tirr.e of rirst Repor' 
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d. The maintenance concept for the GPS /IONDS around 
terminals vili be determined by the hose aaency. 

e. In the event that IONDS terminals arc tactically 
deployed (i.e., on ships and ground vehicles) the maintenance 
concepts for these ecuipments will have to be defined by the 
tactical users. 

5. Consistency of user information can only be achieve- 
through ADCOM management of IONDS integration and duplicate 
report elimination software and readout equipment operations . 
However, display process ma management will be accomplished 
by the single manager for the Command Center Process ma and 
Display System (CCPDSJ . 

A primary concern in the design of all IONDS ground equip- 
ment 3houid be commonality with collocated equipment, thus 
reducing life cycle costs. Commonality of equipment will reduce 
che need for unique technical data, spares, training and support 
equipment. 

3. Time-Phasing , The deployment of GPS/IONDS depends on 
the GPS launch schedule. In order to achieve the required MUDFT 
surveillance and reportina capability by 19 85, NUDET sensors 
must be deployed on the initial operational GPS satellites to 
be launched In 1981. Delaying the deployment until GPS space 
shuttle launches poses the risk that an operational IONDS 
capability will not be achieved until 1990. 

\ 
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3, Command a nd Control . CINCAD will exercise overall 
command ancfecntror of IONDS; 




10. Surv ivability « Survivability of system and data Is 
achieved by: 

a. Sensors on 24 GPS satellites. 
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Multiple -r^n;:d terminals* 

Redundant communicaciort^ . 

Satellite on-board store and playback canabilitv 

■ / 



II- Safety . The provisions of MIL-STD-882 shall be 
applied and r as a minimum, a preliminary hazard analyses and 
an operational hazard analysis of the overall operation, in- 
stallation and test of the system shall be oreoarcd. 



r i 



Communications Sccuri tv . 




13. Automatic Data Processina. Configuration manaacment ni 

— 

the basic IOMDS software and hardvrarc, uhich will be common to 
ail users, will be performed by ADCOM. Configuration nunaacrc:; 1 
of display software will be accomplished by tha sincle man ace r 
of the Xommand Center Proccssma and Display System. 

14, Other Alternatives . In preparation for the TONDS 
Air Force Systems Acquisition Review Council m November 1976 r 
the Air Force Systems Command (AFSC) mvcis tiqated various 
alternative systems for satis ^yinq NUDET surveillance and 
reuortinq reauirements . 




The AFSC 
concluded that ICNDS provides the most cost-effective solution 
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